Abstract Undocumented migrants face major barriers in accessing prevention and health care. Whereas the association between low socioeconomic status and poor health is well documented only few studies have addressed specific health issues in undocumented migrants. The aim of the present study is to describe sexual and reproductive health behaviors of undocumented migrants in Geneva. This descriptive cross sectional study included consecutive undocumented migrants presenting from November 2007 to February 2008 to a health facility offering free access to health care to this population. Following informed consent, they completed a self administered questionnaire about their socio-demographic profile and sexual and reproductive health behaviors. A total of 384 patients were eligible for the study. 313 (82%) agreed to participate of which 77% (241 patients) completed the survey. Participants were mainly young, Latino-American, single, well-educated and currently working women. They had multiple partners and reported frequently engaging in sexual intercourse. Use of contraceptive methods and strategies of prevention against sexually transmitted infections (STI) were rare. Nearly half of the women had had at least one induced abortion and 40% had had an unplanned pregnancy. One in four participants reported a current or past STI or other genital infection. The results of our study suggest that undocumented migrants engage in frequent and high risk sexual intercourse with insufficient use of contraceptive methods and suboptimal strategies of prevention against STI. Our study underlines the real need for specific sexual and reproductive educational programs targeting this hard to reach population.
Introduction
Undocumented migrants leave their country above all because of difficult economic conditions, but also to improve the educational future of their children and provide financial support for their families [1, 2] . Geneva hosts between 8,000 and 12,000 undocumented migrants (migrants without legal residency permit) representing 1.8-2.8% of the local population [3] . Economic difficulties in the context of low paying and unsteady jobs, language limitations, separation from family, discrimination and cultural barriers render the immigration process difficult and stressful [2, 4] . Difficult living conditions, exclusion from the health care system due to lack of medical insurance coverage and fear of immigration authorities contribute to an increased risk of poor health in this population [2, 5] .
The association between low socioeconomic status and poor health is well documented and several studies have shown that physical and mental health problems are highly prevalent in vulnerable populations, such as asylum seekers, refugees, homeless and detainees [6] [7] [8] [9] [10] [11] [12] [13] . Only few studies have addressed specific health issues in undocumented migrants. This is probably due the transient and clandestine nature of this hard-to reach population. Studies to date suggest a higher risk of mental health problems, Chlamydia trachomatis infection and latent tuberculosis infection [14] [15] [16] [17] [18] [19] . Undocumented women have been shown to lack knowledge in family planning and contraceptive methods, with a higher rate of unintended pregnancies and delayed prenatal care [20] [21] [22] . Both their experience in their home country and their present situation with poor access to preventive health care are incriminated in the high rate of premature voluntary termination of pregnancy, unintended pregnancies and delayed prenatal care observed in the receiving country. Studies are conflicting concerning the magnitude of complications during pregnancy, delivery and post-partum [20] [21] [22] .
Higher prevalence of sexually transmitted infection and unintended pregnancy could be related to high risk sexual behaviors. Yet, this remains a hypothesis as to our knowledge no previous study has described the sexual and reproductive health behaviors of undocumented migrants. As a result, the aim of the present study was to explore and better describe these behaviors in undocumented migrants living in Geneva.
Methods

Study Design and Population
Despite mandatory universal insurance coverage in Switzerland, more than 90% of Geneva's undocumented migrants remain uninsured [23] . Since 1996, this population can access free or low cost care in Geneva through the ''community mobile unit'' of Geneva University Hospitals. The unit provides primary care for around 3,000-3,500 undocumented migrants each year.
This descriptive cross sectional study included all consecutive undocumented migrants who presented from November 2007 to February 2008 to the mobile unit and agreed to participate in a related study estimating the prevalence of Chlamydia trachomatis infection in this population [17] .
Inclusion criteria were: capacity to provide formal consent and to communicate in French, English, Spanish or Portuguese, age C 18, absence of a legal residency permit, and the absence of treatment for Chlamydia trachomatis infection in the past 3 months.
Procedure
Following informed consent, participants were asked to complete a self administered questionnaire about sociodemographic profile (sex, age, civil status, origin, parity for women, type of household, education, occupation) and sexual and reproductive health behaviors (type and frequency of use of contraceptive methods including condom use, age at first sexual intercourse, frequency of sexual intercourses, number of sexual partners, number of sexual intercourses with sex workers, uro-genital complaints, past or current sexually transmitted infections (STI) and other genital infections, induced abortions and unplanned pregnancies). According to other authors, we defined a cut-off of six lifetime sexual partners as high risk exposure. [24] [25] [26] Questionnaires were available in French, English, Spanish and Portuguese. The original was written in French, translated and back-translated by a trilingual gynecologist (English, Portuguese, French) and a bilingual primary care physician (Spanish, French) and then pretested in all four languages with 20 patients each time. A multilingual investigator was available onsite to provide help in answering the questionnaires.
Statistical Analysis and Ethical Considerations
We performed Chi-square and Fisher's exact tests to compare proportions of sexual characteristics in men and women for categorical variables, and unpaired student t-tests to compare means for continuous variables. All analyses were performed using Stata version 10 (Stata Corp LP).
All undocumented migrants gave written consent after having received detailed oral and written explanations. The study was approved by the ethics committee of Geneva University Hospitals (protocol number 06-134).
Results
Of 384 patients eligible to participate in the related study on the prevalence of Chlamydia trachomatis infection, 313 (82%) agreed to participate, of which 241 (77%) completed the questionnaire (73.9% women, mean age 32.6, SD 8.0, min 18, max 50).
Lack of time was the most common reason for not completing the questionnaire. Table 1 summarizes the socio-demographic characteristics of the 241 participants by gender. 91% of undocumented women (vs. 70% of the undocumented men, P \ 0.01) came from South and Central America, mainly from Bolivia and Brazil. They were mostly single, and less than 20% lived alone. They had a relatively high level of education and 70% of women (vs. 48% of men, P \ 0.01) were currently employed. None of the undocumented migrants has been excluded due to recent treatment for CT infection. Table 2 presents the sexual and reproductive health behaviors of participants by gender. All but one participant (99.6%) were sexually active and mean age at first sexual intercourse with penetration was slightly higher for women than for men (18.6, SD 3.7 vs. 16.4, SD 3.1, P \ 0.01). Nearly 40% reported more than one sexual intercourse per week, without significant gender differences. Men generally reported higher sexual risk behaviors than women with nearly half of them having had 6 or more sexual partners in their lifetime (women: 15%, P \ 0.01), 8% of men reporting 2 or more sexual partners in the past 3 months (women: 1.1%, P = 0.02), and 28% indicating they had had sex with a sex-worker at least once in their lifetime (women: 4%, P \ 0.01). Only 19% of women used the contraceptive pill and nearly 80% of them did not use a condom during the last sexual intercourse. In contrast, 41% of men reported using a condom during the last sexual intercourse with penetration. More than one-third of participants reported not having used any contraceptive method during last sexual intercourse; approximately 50% had not used a condom during the last year and only 20% reported using a condom during each intercourse, without significant gender differences. Finally, nearly 50% of women reported having had at least one induced abortion and 40% reported having had an unplanned pregnancy. Fifty-two undocumented migrants (women: 26%, men: 10%, P = 0.03) reported one or more current or past STI or other genital infection (cervicitis, endometritis or salpingitis (n = 6), genital herpes (5), genital ulcer (4), Hepatitis B (4), gonococcus (4), HPV (3), condyloma (3), urethritis (2), Hepatitis C (2), dysplasia of the uterine cervix, vulva or vagina (2), Chlamydia (1), other infections (25) .
65% of women (men 28%, P \ 0.01) reported uro-genital complaints in the last week, mainly lower abdominal pain (35%), unusual vaginal discharge (23%), pollakiuria (19%) and dysuria (18%). Men reported pollakiuria (16%), dysuria (12%) and lower abdominal pain (7%). Only one man reported discharge from the penis. 
Discussion
Main Findings and Comparisons with Other Studies
This study highlights the high sexual and reproductive risk behaviors of a population of undocumented migrants. In this population of mainly young, Latino-American, single and well-educated participants, unprotected intercourse, lack of adequate contraception and history of multiple partners were common. One-third had used no contraceptive method during last sexual intercourse and approximately half had not used a condom in the past year. In view of this it is not surprising that nearly half the women reported having had at least one induced abortion in their lifetime, 40% had had an unplanned pregnancy, 65% reported uro-genital symptoms in the past week and 25% of participants had a current or past STI or other genital infection.
Surprisingly few previous studies provide information on the sexual and reproductive health of undocumented migrants. In a study conducted among female sex workers in Hong Kong, 30% of which were undocumented migrants, condom use with non commercial partners was similarly low and reports of previous STI were high as in our study [27] . With the exception of two studies on obstetric care, the few other studies that provide information on sexual and reproductive health characteristics of undocumented migrants have all, to our knowledge, been conducted in the same setting as the present study, i.e., the ''community mobile unit'' of Geneva University Hospitals [18, [20] [21] [22] 28] .
In a prospective cohort of pregnant women undergoing induced abortion, participants were almost twice as likely not to use any contraception if they were undocumented migrants compared to women with a legal residency permit (23% vs. 15%) [18] . Moreover, 48% of pregnant undocumented women with unintended pregnancies but wishing to deliver did not use any contraception (vs. 33% in a control group consisting of a sample of pregnant women with legal residency permit wishing to deliver) [22] . Our study also confirms the high rate of unintended pregnancies highlighted in two previous studies: 75 and 83% in two samples of undocumented pregnant women wishing to deliver (vs. 21% in the control group) [21, 22] . These results probably also reflect the inappropriate use of contraceptive methods in this population.
The comparison of our findings with those from studies of legal residents in Switzerland further emphasizes the high sexual and reproductive risk behaviors in our sample of undocumented migrants. In a prospective study of contraceptive use among 103 women (mean age: 27, non Swiss: 48%) in Geneva 6 months after termination of pregnancy, 84% used contraception (69% oral contraception), as opposed to 69% (19% oral contraception) 1-3 weeks before termination of pregnancy (compared to 67% who used contraception, of which 19% oral contraception, in our sample of undocumented migrants) [29, 30] . Therefore, in terms of contraceptive use, our population of illegal immigrants was similar to that of legal residents in Switzerland requesting termination of pregnancy.
The rate of induced abortions was clearly higher in undocumented migrants than in the general population: 46% compared to 1-3% for Swiss and foreign legal residents in Switzerland [31] [32] [33] .
The mean number of lifetime sexual partners (2-5) was similar to that reported by residents in Switzerland in a telephone survey conducted between 1987 and 1994 [34] . Caution is needed when comparing our findings with these old data however, as sexual attitudes and behaviors are likely to have evolved during this period and sexual characteristics may be underreported in telephone surveys [35] . AIDS prevention campaigns in Switzerland may have led to a reduction in the mean number of reported lifetime sexual partners in the overall population since 1994. In a recent study in which 517 young Swiss men undergoing compulsory military recruitment (18-26 years) were asked to complete a questionnaire on sexual behaviors, 13% reported not having ever had a sexual partner vs. 0% in our sample of illegal residents and 60% reported having had two or more partners vs. 85% for men in our study [36] . Condom use was much higher in these Swiss men compared to the men involved in our study (always: 33% vs. 18%, never: 15% vs. 45%). However, comparison is difficult because the study participants were younger than those in our study. In the study conducted by Dubois-Arber et al. condom use in 1994 was also higher with 56% of 17-30 years-old respondents and 42% of 31-45 years-old respondents reporting constant use [34] .
Finally, a higher proportion of undocumented migrant men reported having had sex with a sex-worker compared to legal residents (30% compared to 21.5% for men aged 31-45 and 26% compared to 11.5% for men aged 17-30) [37] . On this subject underreporting is likely but the extent to which this may have affected both Jeannin et al's telephone survey and our own study is unknown. It is of note that in the study by Dubois-Arber et al., only 1-3% reported sex with prostitutes both in 1987 and 1994 [34] .
To our knowledge, the current study is the first to identify significant gender differences in the sexual and reproductive behaviors of undocumented migrants. In our sample of 241 participants, undocumented men reported having sex since a younger age than women. They had more sexual partners and were more likely to have sexual intercourse with sex workers, but reported less past or current STI and less uro-genital complaints. In view of the fact that STI are frequently asymptomatic in men, further research should inform the need for specific STI screening programs in this high risk male population [38] . However, the related study showed Chlamydia infection was more frequent among undocumented males in Geneva than in the general population yet the prevalence of this infection (4%) did not seem high enough to warrant systematic screening [17, 36] . By contrast, there were no significant differences between men and women in relation to the frequency of sexual intercourse.
The results of this study highlight the need to further develop sexual and reproductive preventive programs in this population. This is a challenge as this population remains difficult to reach and is not frequently in contact with health professionals.
The cost of health care is a major barrier to reaching this population since more than 90% of undocumented migrants lack health insurance (it is expensive and they have to pay themselves). Another important barrier to accessing this population is the language barrier. Cultural and social factors additionally complicate communication between local health providers and undocumented migrants [39] . The ''community mobile unit'' in Geneva partially addresses these barriers yet the results of our study highlight the need for specific programs delivered to this vulnerable population, providing language and culturally appropriate education on contraception, family planning and risks of transmission of STI.
Strengths and Limitations of the Study
To our knowledge, this is the first study exploring in detail the sexual and reproductive health behaviors in this hardto-reach population. Another strength is the prospective and systematic inclusion of a relatively large number of participants. Finally, participation rate was high (nearly 80%) despite the sensitive nature of the topic under study. In addition, there were only few missing data. A selfadministered questionnaire was probably the best choice in this situation, in order to promote more truthful responses to sensitive questions as compared to face-to-face interviews [35] .
Our study shows also some limitations. First, undocumented migrants participating in our study may not be representative of the total undocumented population in Geneva because of the predominance of Latin American women in our sample and recruitment of participants within a health care facility. The proportion and the age and gender distribution of Latin Americans in our study was however similar to that described in other sources [40] . In addition, the ''community mobile unit'' is the only point of care for this population in Geneva. Second, our study rests entirely on the answers to a questionnaire, without confirmation by biological measurements (for current or past infections for example), medical records (for induced abortions or unplanned pregnancies for example), physical examination (for some current infections) or proxy respondents (family members, friends, sexual partners). As social bias would tend to favor underreporting of sexual and reproductive risk behaviors, use of this questionnaire may have provided more conservative estimates of the prevalence of risk behaviors in this population. Finally, no control group was included in our study limiting the possibilities of comparing results with that of legal residents in Geneva.
Conclusion
The results of this study highlight the high rates of sexual and reproductive risk behaviors in this population of mainly young, Latino-American, single, well-educated and currently employed women. They underline the need for specific and culturally accepted educational programs targeting this hard-to-reach population.
